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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 7/6/09 
has been entered. 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claim Rejections - 35 USC § 103 
Claims 21, 22, 26 - 32, 34, 36 - 41 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Shingo (JP 11080418) in view of Cohen (4,405,394). 

Regarding claims 21 , 22, 28, 34, 36 - 41 : Shingo discloses (abstract, [007], 
claims 1 and 2) of a process for recycling foamed polystyrene by dissolving it in diethyl 
carbonate, reading on Applicant's dialkyl carbonates. Shingo discloses ([0012], [0016]) 
that the impurities are removed as claimed by Applicant; the polystyrene is recovered 
with a non-solvent and by stirring until the polystyrene precipitates; the polymer is 
separated and filtered from the mixed liquor for reuse. Separating the liquid from the 
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precipitate implies drying where, without further limitation to the drying process, a 
precipitate will eventually dry. 

Shingo is silent as to temperature or pressure of the process, implying that the 
process takes place at room temperature and at atmospheric pressures, reading on 
Applicant's temperatures and pressures. 

Shingo discloses ([0016], [0019]) an example using 25g (0.2 mole) diethyl 
carbonate solvent and 20g (0.6 mole) methanol non-solvent, or a 3:1 ratio of non- 
solvent to dialkyl carbonate, reading on Applicant's range. It is also noted that one of 
ordinary skill in the art would know how much non-solvent to add until precipitation is 
occurs. 

Shingo discloses (abstract, [0007], [0008], [001 1], [0012], claims 2 and 5) the use 
of alcohol, such as n-butanol, iso-propanol, etc., as a deposit agent (the word used by 
the machine translation) to deposit (i.e. to precipitate) the polystyrene, but fails to 
disclose the combination of alcohol with alkylene carbonate as the non-solvents. 

Cohen discloses (3:8 - 1 5, 5:37 - 45, 8:65 - end, claims 1 , 4, 1 4, 1 5) a 
laminating process by applying a polystyrene layer onto a layer of liquid, where the 
liquid layer is a non-solvent for the polymer, such as water, alcohol, alkylene carbonate 
such as ethylene carbonate, etc., or combinations of said non-solvents. 

It would have been obvious to one of ordinary skill in the art to have added an 
alkylene carbonate to Shingo's alcohol for the same purpose of precipitating the 
polystyrene, since Cohen teaches that alcohol and alkylene carbonates are equivalent 
and can be used interchangeably or in combination, and since both compounds are 
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similar in that they exhibit non-solvent characteristics towards polystyrene in order to 
precipitate said polystyrene from solution. 

Regarding claims 26 and 27: Shingo discloses ([0012]) a polystyrene 
concentration of 15 - 40%, and an example ([0016]) of 16.7%, reading on Applicant's 
range. 

Regarding claims 29 and 30: Shingo is silent as to the feeding of the solution into 
the bottom of the reactor. However, it would have been obvious to one of ordinary skill 
in the art to introduce the polystyrene or the non-solvent into the reactor at a particular 
section of the reactor which would optimize the engineering of stirring. 

Regarding claims 31 and 32: Shingo is silent on the flow rate of adding 
polystyrene into the solvent. However, the flow rate can be optimized through routine 
experimentation to achieve proper mixing and precipitating and one of ordinary skill in 
the art would have been able to choose the optimum range. 

Regarding claim 41 : Shingo discloses precipitating and filtering the polystyrene 
while stirring but is silent on suspending the polystyrene in the non-solvent and 
continuous extraction. The non-solvent will necessarily bring the polystyrene out of 
solution into a suspension and since the polystyrene is being separated from the liquid 
by filtration, it is being continuously extracted, since a filter will continuously allow the 
liquid to be drained from the solid, reading on Applicant's claim. 
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Claim 23 - 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shingo (JP 11080418) in view of Cohen (4,405,394) and further in view of 
Masahide (JP 11005865). 

Shingo's and Cohen's disclosure is discussed above and is incorporated herein 
by reference. 

Masahide discloses (abstract, [0007], claim 1) the use of carbonates of the 
formula shown below as solvents for foamed polystyrene, 

where X and Y are each an integer of 0 - 2, preferably zero, and R 1 and R 2 are each an 
alkyl with 1-16 carbon atoms, cycloalkyl, etc. These values correspond to applicant's 
dialkyl carbonate when Masahide's X and Y are zero, and encompass applicant's Ri 
and R 2 values of 2 - 1 5, 1 - 8, and the sum of between 2-15 and 5-10. Masahide 
also discloses ([001 5]) the use of two or more of the above solvents, corresponding to 
applicant's claim of a blend of dialkyl carbonates. 

Masahide discloses ([0013]), among others, dialkyl carbonates selected from the 
group consisting of diethyl carbonate, di-n-butyl carbonate, di-isobutyl carbonate and di- 
n-propyl carbonate, as claimed by applicant, with flash points of greater than 21 °C and 
preferably greater than 70°C (abstract, [008], claims 3 and 4). 

Masahide discloses ([0025], examples in [0033] and table 3 in [0034]) a 
dissolution temperature of 70°C or less, corresponding to applicant's range. 
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Shingo discloses using diethyl acetate as the solvent but fails to disclose di-butyl 
carbonate or di-propyl carbonate. However, it would have been obvious to one of 
ordinary skill in the art to have substituted Shingo's diethyl carbonate with Masahide's 
di-butyl and di-propyl carbonates since they are homologues of each other and provide 
the same purpose of dissolving the polystyrene in order to recover it and, further, 
Masahide discloses that either one can be used alone or in combination. 

Shingo is silent on the flash point of the dialkyl carbonate. However, the flash 
point is an inherent property of the dialkyl carbonate. Additionally, Masahide discloses 
flash points preferably greater than 70°C. it would have been obvious to one of ordinary 
skill in the art to have used Masahide's dialkyl carbonates with flash points greater than 
70°C in Shingo's process for the same purpose of dissolving polystyrene. 

Claims 42 - 44 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shingo (JP 11080418) in view of Cohen (4,405,394) and further in view of 
Peters (US 5,232,954). 

Shingo's and Cohen's disclosure is discussed above and is incorporated herein 
by reference. 

Peters discloses (abstract, column 2, lines 55 - 60) the process of recovering an 
expanded thermoplastic resin, such as polystyrene, by dissolving it in a solvent, such as 
carboxylic esters (column 3, lines 13-27), removing impurities (column 4, lines 39- 
end) and precipitating the polystyrene from the solution by adding alcohol (column 4, 
lines 25-34). 
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Peters discloses (column 5, lines 3-10) agitating the polystyrene and the 
solvent at ambient temperature, corresponding to applicant's claim of stirring the system 
at temperatures between 20 - 70°C. Peters discloses a temperature for the precipitation 
that is proper to allow for the precipitation of the polyester, preferably from 20 - 50°C, 
which fall within applicant's range of 10 - 70°C. 

Peters discloses (column 5, lines 51 - 51 , column 6, lines 29 - 31 ) various 
methods of separating the polystyrene, including using paper, cloth or metal filter or a 
double-vented twin-screw extruder, corresponding to applicant's claim. 

Peters discloses (column 5, lines 11 - 1 6, 20 - 24 and 50 - 51 ) drying the 
precipitate by evaporation or vacuum distillation and heated to a temperature of about 
1 10 - 120°C. Peters' temperature falls within applicant's temperature range and his 
vacuum distillation reads on the pressures claimed by applicant of below 760 mm Hg. 

Shingo is silent as to the temperature and pressure of the drying step. However, 
it would have been obvious to one of ordinary skill in the art to have used Peters' 
temperature and pressure to carry out Shingo's procedure for the same purpose of 
filtering and drying the recovered polystyrene since they are both precipitating the same 
polymer with the same non-solvent by the same method. 

Shingo is silent as to the use of extruders after filtration. However, it would have 
been obvious to one of ordinary skill in the art to have put Shingo's recycled polystyrene 
in Peters' extruder since both recycled polymers are the same polystyrene and made by 
the same method and would therefore be able to be extruded in the same manner. 



Application/Control Number: 10/566,401 
Art Unit: 1796 



Page 8 



Response to Arguments 

Applicant's arguments filed 7/6/09 have been fully considered but they are not 
persuasive. 

Applicant submits that the Examiner erred in concluding in the Advisory Action 
that the application does not deal with polystyrene, which it does. 

Examiner respectfully disagrees with Applicant's interpretation of the Advisory 
Action: Examiner meant to explain that the independent claims do not claim the manner 
in which the polystyrene is being used, whether it is to make a stand-alone object, to be 
used in fabrics, as a laminating layer, etc. The Application, as written, concerns with a 
method to dissolve and to precipitate polystyrene. 

Applicant submits that Shingo discloses the precipitation of PS with a lower 
alcohol as the sole non-solvent. 

Applicant's argument is not convincing. Cohen teaches that alcohols and 
alkylene carbonates are typical non-solvents that can be used interchangeably or in 
combination. Therefore, Shingo's alcohol can be replaced with Cohen's alcohol and 
alkylene carbonate. 

Applicant submits that Cohen describes a process for laminating a photosensitive 
layer made of a thermoplastic onto as substrate; that PS and alkylene carbonate and 
alcohol are listed among a plethora of various polymers and solvents or non-solvents. 

Applicant's arguments are not convincing. Cohen is used herein to simply show 
that alcohols and alkylene carbonates and their combinations are grouped together and 
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known to act similarly. Since Shingo discloses using alcohols, one of ordinary skill in the 
art would have known to use it in combination with an alkylene carbonate for the same 
purpose of precipitating PS. The PS in Cohen is being used for a particular purpose, 
i.e., as a layer onto a substrate. In the process, alcohol and/or alkylene carbonate are 
used for the same purpose. As such, one can look at Cohen to substitute alcohol with a 
mixture of alcohol and alkylene carbonate. Regarding the plethora of polymers: Cohen 
specifically uses polystyrene in example 1 . 

Applicant submits that Masahide describes a carbonate compound for dissolving 

PS. 

Applicant's argument is not convincing. Masahide clearly and specifically 
discloses the same dialkyl carbonates as claimed by Applicant. See, for example, 
[0013]. 

Applicant submits that Peters discloses the precipitation of PS with an alcohol as 
the sole non-solvent. 

Applicant's argument is not convincing. Peters is used herein to show that in a 
typical process of drying, one increases the temperature and lowers the pressure. 
Peters is drying the same PS that was dissolved in a solvent and precipitated in alcohol 
as disclosed by Shingo. Therefore, one of ordinary skill in the art would have known to 
dry Shingo's recovered PS at higher temperatures and lower pressures as claimed by 
Applicant. 

Applicant claims that a prima facie case of obviousness on the ratio of non- 
solvent to solvent has not been established in Shingo. 
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Applicant's argument is not convincing. Shingo discloses in the example a ratio of 
3:1, reading on Applicant's claim. Shingo is silent as to a ratio in the body of the 
specification prior to the example, implying that any ratio that precipitates the polymer 
can be used. A person of ordinary skill in the art would know how much non-solvent to 
add, through routine experimentation, in order to precipitate the polymer. 

Applicant submits unexpected results with example 22 using approximately 2.8 
moles of butanol and 2 moles of propylene carbonate as non-solvents compared to 
comparative example 20 where only butanol is used. 

Applicant's argument is not convincing. The showing is not commensurate in 
scope with the claims: 

(1 ) Applicant claims in claim 21 alkaline carbonate alone or in combination with 
alcohol. The showing is only for the combination of both, not for alkylene carbonate 
alone as the non-solvent. 

(2) Applicant claims in claim 21 any alkylene carbonate as the non-solvent. The 
showing is only for propylene carbonate. 

(3) Applicant claims in claim 21 any ratio between the alcohol and the alkylene 
carbonate, which comprises a broad range from 0.0001% to 99.999% alkylene 
carbonate or alcohol. The showing is only for a 2.8:2 ratio. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to FRANCES TISCHLER whose telephone number is 
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(571)270-5458. The examiner can normally be reached on Monday-Friday 7:30AM - 
5:00 PM; off every other Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jim Seidleck can be reached on 571-272-1078. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Ling-Siu Choi/ Frances Tischler 

Primary Examiner, Art Unit 1796 Examiner 

Art Unit 1796 

/FT/ 
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